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OCTOBER 1989 ENVIRONMENTAL MONITORING REPORT
ROCKY FLATS PLANT

Thas report summarizes the effluent and environmental monitoring programs at the Rocky Flats Plant
for the month of October 1989 The data presented herein are the best information available to the
Rocky Flats Plant at this tme Should subsequent analyses indicate that any data presented herein
are maccurate or msleading appropnate revisions will be 1ssued promptly

Included 1n the report are monitoning results for radioactive and nonradioactive airborne effluents
continuously sampled from Plant buildings, Tables Iand I Tables III through V summanze
environmental monitoring data from the Rocky Flats Plant ambient air sampling network. Thus network
1s comprised of continuously operating air samplers located on plantsite, around the Plant boundary,
and 1n neighboring communities

Water sampling results for radioactive constituents are given in Tables VI through VIII Results are
summarnzed for Plant surface water control ponds, for nearby dninking water reservoirs, and for tap
water for neighboring communities Nitrate monitoring for Great Western Reservorr and Standley
Lake, the two drinking water reservoirs which can receive surface water discharges from the Plant, are
summarized 1n Table IX

The Environmental Protection Agency (EPA) has 1ssued to the Plant a National Pollutant Discharge
Ehmunation System (NPDES) permut for control of surface water discharges Water sampling results
associated with the NPDES permut, as well as apphcable discharge limitations imposed by that
permit, are reported in Table X Analytical results for nonradioactive parameters in water at the
Walnut Creek at Indiana Street location are summanzed in Table XI Daily flow data for surface
water from the two Plant drainage systems are given 1n Tables XI, XII, and XIII

The data provided 1n this report are provided as a matter of comuty and should not be construed as an
application for a permut or license, or 1n support of such an application Approval of the Department of
Energy should be obtained prior to publication of any data contained within this report
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Month
Cy 1988

January
February
March
Aprl
May

June

July
August
September
October
November

December

Year to Date

* Incomplete analysis

* These maximum concentrations are for a 4-day samphing period only

TableI 1989 Plutomium and Uranium Airborne Effluent Data

Plutoruum

(09/21/89-10/23/89 - OCT)

Release

CMax

1507
033
015
007
028
018
006
018
007
016
005*

1.53

0023 + 00052
0005 + 00005
0001 + 00001
0001 + 00001
0001 + 00001
0001 + 00001
0001 + 00001
0001 + 00002

0001 + 00002

0032 + 0.0097*

0001 + 00000*

0032 + 00097

Uranuum
(09/22/89-10/24/89 - OCT)
Release CMax
WG 0000 (pG/m3)
1128 0009 + 00009
015 0000 + 00001
0.20 0001 + 00002
004 0002 + 00002
004 0001 + 00001
-0 03 0001 + 00001
006 0001 + 00002
015 0001 + 0.0002
187 0000 + 00002
0.03 0022 + 0.0046*
013* 0.000 + 00002*

263 0022 + 00046*

NOTE The plutonium, uraruum, americium, and beryllium measured concentrations 1n this report include
values that are less than the corresponding calculated minimum detectable concentrations (MDC's) In some
cases, the values are less than zero This method of reporting began 1n January 1981 These negative values
result when the measured value for the laboratory reagent blank 1s subtracted from an analytical result which
was measured as a smaller value than the reagent blank. This may happen when measuring concentrations
which are very close to zero

-Page1-
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Table I 1989 Tntium and Berylhum Airborne Effluent Data

Tntium 1h }
(09/29/89-11/01/89-OCT) - -
Release CMax Release CMax
Month (@) (pC1/m3) (grams) (ug/m3)
CY 1988 0014 417 + 250 01322 000041
’ January 0001 97 + 145 00285 000033
February 0002 166 + 120 -0 0392 -0 00005
March 0007 389 + 220 -0 0025 0 00000
April 0152 14000 + 320 -0 0031 000017
May 0003 6 + 35 00024 000004
Jure 0001 99 + 10 0 0525* 0 00025
July 0001 108 + 13 01727 000106
August 0006 2735 + 34 01343* 000100
September 0001 8 + 10 0 0522+ 000028** !
October 0001 64 + 6 0 0704* 000029*+
November
December
Year to Date 0175 14000 + 320 04682 000106

*  These results include no correction for analytical background.

** The cahbration methodology for the berylhium analyses was changed beginming with the September
" samples to improve quality assurance. The previous procedure used the single-point, "simple method of
: additions,” one of the methods recommended by the manufacturerer of the graphite furnace atomic
absorption analytical equipment. The current method 1s based on EPA Contract Laboratory Program
protocol It uses multi-point calibration curves, periodic validation of the curve with EPA validation
standards, and penodic blank and sample checks to assure absence of equipment contamination and matrx
effects dunng the analysis

NOTE Beryllium measured at the remaining 44 locations was below the screenung level of 0 1 gram per

month
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Table III.

Plutormum Concentration in Ambient Air for Selected Onsite Samplers

OCTOBER 1989
Volume Avg PuConc +/- Error
Location N {n3) —pGi/m3) pC/m3)
S-05 *
5-06 *
S-07 *
$-08 *
$-09 *

*Analyses incomplete

NOTE. The total long-lived alpha activities of the remaining onsite ambient air sampler filters
were below 001 pCi/m3 Plutonium- speaific analyses are performed and reported if any filter from
these air samplers exceeds the Rocky Flats Plant screerung level of 001 pCi/m3 total long-lived alpha
activity Plutonium concentration data 1s routinely reported only for the five locations (above) which
have histonically produced the largest total long-hved alpha activities of the 23 onsite ambient air
sampler locations Air samplers S-02 and S-19 were inoperational durnng this penod

-Page7-
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Location

S-31
S-32
S-33
S-34
$-35
S-36
S-37
S-38
S-39
S-40
S-41
S-42
5-43
S-44

* Analyses incomplete

Table IV.

Plutonium Concentration in Ambient Air for Perimeter Samplers

OCTOBER 1989
Volume Pu Conc. +/- Error
N m3) (pC1/m3) pCi1/m3)
[ ]
»
»
»
»
*
»
»
»
»
»
»
»
-Page 9 -
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Table V.

Plutoruum Concentration in Ambient Air for Commuruty Samplers

Communty
Location Name
S-51 MARSHALL
S-52 JEFFCO AIRPORT
S-53 SUPERIOR
S-54 BOULDER
$-55 LAFAYETTE
$-56 BROOMFIELD
S-57 WALNUT CREEK
S-58 WAGNER
$-59 LEYDEN
S-60 WESTMINSTER
S-61 DENVER
$-62 GOLDEN
S-68 LAKEVIEW POINTE
S-73 COTTON CREEK

* Analyses incomplete

OCTOBER 1989

-}

¥ % % % 5 ¥ 2 5 3 0% ¥ 20

Volume

{md)
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OCTOBER 1989

Table VI Onsite Water Sample Results - Plutonium, Uranium, and Amencium

Holding Pond Qutfall (pCi/D)
Location _Plutorvum
Pond A4

10/02/89 to 10/06/89 -0 003
10/07/89 to 10/08/89
10/09/89 to 10/13/89 0010
10/14/89 to 10/15/89 0020
10/16/89 to 10/17/89

® i+
o
(=}
&

»

I+ I+
oo
o0
B8

L
L}

»
»

Average Concentrahon

Pond B-5
No Discharge

Average Concentration

!?_Qnd ( '.1

10/02/89 to 10/06/89 0034 + 0.034
10/09/89 to 10/13/89 b
10/16/89 to 10/20/89 0011 + 0007
10/23/89 to 10/27/89 it

Average Concentration bt
Pond C-2
10/04/89 to 10/06/89 0027

10/14/89 to 10/15/89 -0 007
10/16/89 to 10/20/89

032

i+ I+
[ W]
[=]
5

Average Concentration .-

In k at In

10/02/89 to 10/06/89 0019
10/07/89 to 10/08/89 0137
10/09/89 to 10/13/89
10/14/89 to 10/15/89 -0.013
10/16/89 to 10/17/89 0005
10/23/89 to 10/27/89

-
M

+ I+

»
»

»
L 4

Average Concentration

* Analyses Incomplete
-Page 14 -

Uramum
518 + 035
557 + 037
543 + 0.34
671 + 042
725 4+ 045
603 + 039
306 + 025
294 + 022
238 + 0.20
239 + 021
269 + 022
1.08 + 014
1.09 + 015
115 + 0.15
111 + 015
446 =+ 030
464 + 032
404 + 037
577 + 032
571 + 036

L ]
»

~Amengqum

-0 008
0018
-0 025
0023

0.001
0018

0044
-0 008

0.025
0056
0018
0.007
0013

0032
0.032
0031
0.033

THH I

+ 0006
. %

+ 0.008
+ 0.010

e

W i+
=g

L}
L

H
o

»
»

»
»
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SEPTEMBER 1989

Table VI Onsite Water Sample Results - Plutonium, Uramum, and Amencium

Holding Pond Qutfall (pCi/1)

Location

Pond A4

Previously Reported
Average Concentration
Pond B-5

Previously Reported
Average Concentration
Pond C-1

Previously Reported
Average Concentration
Pond C-

Previously Reported

Average Concentration

alnut Creek at Indiana

09/02/89 to 09/03/89
09/04/89 to 09/08/89
09/09/89 to 09/10/89
09/11/89 to 09/15/89
09/16/89 to 09/17/89
09/18/89 to 09/20/89
09/23/89 to 09/24/8%
09/27/89 to 09/29/89
09/30/89 to 10/01/89

Average Concentration

® Previously unreported data

-~ L R I L e R

Plutoruum um
0047 + 0038 363 + 027
0002 £ 0006 394 + 027
0019 + 0034 4.07 + 0.32
0009 + 0007 354 4+ 025
0018 + 0.033 389 + 028
0009 + 0007 318 + 024
0018 + 0.031 331 + 022
0002 + 0006 379 + 0.27
0015 + 0028 424 + 028
0012 + 0023 373 + 027*

- Page 14A -
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PLUTONIUM IN POND A—-4 EFFLUENT WATER

394VHISIA

394VHISIA

30dVHOSIA

{
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30dVHOSIA

304VHOSIA

394VHOSIA
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ON

ON

,

ON

ON

ON

ON

ON

0.15

0.10

0.05

19}i] /$814Nn2021d
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PLUTONIUM IN POND C-2 EFFLUENT WATER
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OCTOBER 1989

Table VII Offsite Water Sample Results - Plutonmum, Uranium, and Amencium

Reservoirs (pCi/1)

- Location n Plutomum Uranium _ ~Amencum
Great Western 1* e e -0001 + 0009
Standley Lake 1* ** i <0005 + 0008
Community Tap Water (pCi/1)

Location n utoniu Uranium -Amenaum

Boulder 1* -0.003 + 0007 032 + 012 0001 + 0009
Broomfield 1* 0003 + 0008 049 + 012 0001 + 0.009
Westminster 1+ e 0.70 + 013 <0001 + 0008

*  Plutonium, uramum and amencium analyses were performed on one sample composited from four weekly grab
samples

** Analyses incomplete

- Page 21 -
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SEPTEMBER 1989

Table VII Offsite Water Sample Results - Plutonmum, Uranium, and Americium

* Reservoirs (pCi/1)

Location n Plutomum
Great Western 1* 0002 + 0007
Standley Lake 1* 0004 + 0007
Communty Tap Water (pCi1/1)

Location n Plutonium
Arvada 1 0003 + 0032
Boulder 1* 0000 £+ 0008
Broomfield 1* 0002 + 0008
Denver 1 0008 + 0028
Golden 1 0007 + 0031
Lafayette 1 -0012 + 0028
Lowisville 1 0002 + 0033
Thomton 1 0001 + 0030
Westminster 1* 0002 + 0008

um

08 + 014
118 + 015
leum
067 + 012
009 + 011
077 + 013
013 + 011
078 + 014
0.14 + 0.12
0.19 + 011
245 + 028
026 + 011

H

~Amencium

0002 + 0032
0007 + 0008
0.016 + 0033*
0053 + 0037
0014 + 0028
-0.017 + 0029
-0.006 + 0029
-0.015 + 0.028
-0002 + 0008

*  Plutoraum, uranium and amencium analyses were performed on one sample composited from four weekly grab

samples

** Previously unreported data

-Page21 A -
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OCTOBER 1989

Table VIII Onsite and Offsite Water Sample Results - Trittum

Tntium (pC/1)

Location n —CMiimum _ —Maximum —CMean
Pond A4 17 -50 + 120* 130 + 160* 40 + 30"
Pond C-1 5 -60 + 150 9 + 160 40 £+ 50
Pond C-2 13 -110 + 140 140 =+ 150 40 + 40
Walnut Creek at Indiana 17 -60 + 140 170 + 160 7V + 30
Boulder 4 -10 + 150 60 + 110 20 + 30
Broomfield 4 -70 =+ 100 90 + 160 0 + 60
Great Western 4 -5 + 110 10 + 160 20 £+
Standley 4 -20 + 150 30 + 160 10 + 20
Westminster 4 -40 + 100 5 + 150 0 + 40

* The uncertainty shown for these values represents the 95% confidence interval on an individual
measurement and 1s calculated as 1 96 standard deviations of the individual measurement.

**  The uncertainty shown for these values represents the 95% confidence interval on the mean and 1s
calculated as 1 96 standard deviations of the mean

- Page 22 -
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OCTOBER 1989

Table IX Offsite Water Sample Results - Nitrate as Nitrogen

Nitrate (as N) at Great Western Reservorr

Sample Date Nitrate (as N) (mg/1)
10/05/89 <0.02
10/13/89 <002
10/19/89 <0 02
10/30/89 <002

Nitrate (as N) at Standley Lake

am a Natrate (as N) (mg/D)
10/05/89 002
10/13/89 <0 02
10/19/89 1]17]
10/30/89 004

NOTE For some nonradioactve parameters, the concentrations that are measured at or below the
munmum detectable concentration (MDC) are assigned to MDC. The less than symbol (<)
indicates MDC values and calculated values that include one or more MDC's.

- Page 23 -
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OCTOBER 1989

Table X. NPDES Permut Water Sample Results

Discharge 001 (Pond B-3)
No Discharge

Egrgmgggrs
Biochem. Oxygen Demand, 5 Day mg/1

Total Suspended Sohds mg/1

Nitrates as N mg/1
Total Chromium mg/1
Total Phosphorus mg/1

O1l and Grease, Visual
Total Residual Chlonne mg/1
Fecal Cohforms #/100 ml

Parameter
pH SU

Discharge 002 (Pond A-3)
No Discharge

Parameters
Nitrates as N mg/1

pH SU

Discharge 003 (RO Pilot Plant)
No Discharge

Parameter
pH SuU

Measured @~ Limuts ~  Measured

30-Day 30-Day* Daily
Average Average Maxmum
No Discharge 10 No Discharge
30
10
0.05
8
NA
NA
200
Measured Limuts Measured
Daily Daily Daily
Mimumum Minmum  Maxmum
No Discharge 60 No Discharge
Measured Limuts Measured
30-Day 30-Day* Daily
Average Average  Maxmum
No Discharge 10 No Discharge
Measured Limuts Measured

Daily Daily Daily

Miumum Miumum  Maxmum
No Discharge 60 No Discharge
Measured Lamits Measured

Daily Daily Daily

Minmum Miumum  Maxmum
No Discharge 60

* This imitation apphies when a minimum of 3 consecutive samples are taken during

separate weeks

A

- Page 24 -

No Discharge

Daily

NA
NA
0.1

NA
NA
05

NA

Daily
9.0

Daily

20

Daily
9.0

Daily
90



Discharge 004 (RO Plant)

No Discharge

Parameters
Total Suspended Solids

Total Orgarnuc Compounds
Nitrates as N

Total Residual Chlorine
Fecal Cohform

pH Su.

Discharge 005 (Pond A-4)
17 days of discharge

Parameters

pH SU

Nitrates as N mg/1

Nonvolatile mg/1
Suspended Solids

Discha P -
No Discharge

Parameters
pH SU
Nitrates as N mg/1
- Nonvolatle mg/1
Suspended Sohds

«+ Dischar 7 (Pond C-
13 days of discharge

Parameters

pH SU

Nitrates as N mg/1

Nonvolatle mg/1
Suspended Solids

2[5

OCTOBER 1989

Table X NPDES Permut Water Sample Results (Continued)

mg/1
mg/1

Total Phosphorus mg/1

mg/1

Total Chromium mg/1

mg/1

#/100 mi

17
17
17

n

Measured
30-Day

No Discharge

7-Day

Average
No Discharge

Daily

Mmmum
No Discharge

73
109

Linuts
30-Day*

15
22

8
10
005
NA

7-Day

Average
400

Daily

Minumum
60

CMinimum

No Discharge

13
13
13

70
<002

- Page 25 -

Measured
Daily

No Discharge

30-Day

No Discharge
Daily
Maxmum

No Discharge

78
2.9

79
053

30-Day
200

Daily
90

N/A
214
029

N/A
017
730

S



OCTOBER 1989

Table XI Water Sample Results, Nonradioactive Parameters

Total Volume (galions) = 6,362,000

- Page 26 -

Walnut Creek 1an T

°  Parameters n CMinimum CMaxamum
pH sU 17 7.5 82
Nitrates as N mg/l 17 078 182

N/A
152
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Date

10/01/89
10/02/89
10/03/89
10/04/89
10/05/89
10/06/89
10/07/89
10/08/89
10/09/89
10/10/89
10/11/89
10/12/89
10/13/89
10/14/89
10/15/89
10/16/89
10/17/89

TOTAL

Daily Flow Data Recorded at the
Walnut Creek at Indiana Gaging Station

Walnut Creek
At Indiana

(galions)

346,000
370,000
378,000
295,000
370,000
463,000
376,000
456,000
493,000
430,000
375,000
333,000
438,000
357,000
475,000
326,000
81,000

6,362,000

Table XII

Ponds A~ and B-5,
October, 1989

Pond A4
(Gallons)

296,000
407,000
334,000
164,000

416,000
371,000
411,000
435,000
435,000
408,000
377,000
381,000
404,000
416,000
203,000
51,000

5,934,000

- Page 27 -

Pond B-5
(Gallons)

No Discharge

"
L]
L]
”
LJ
Lj
”
L]
"
"
”
"
n
L
L}
”

3 8 2 3 3 3 T 3 3 =T 2 3 3 = 3

No Discharge
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Date

10/04/89
10/05/89
10/06/89
10/07/89
10/08/89
10/09/89
10/10/89
10/11/89
10/12/89
10/13/89
10/14/89
10/15/89
10/16/89
10/17/89
10/18/89
10/19/89
10/20/89
10/21/89

TOTAL

Table XIII
Daily Flow Data Recorded at
Ponds C-1 and C-2 Duning
October, 1989

(Woman Creek)

Pond C-1

1

F 2 3 2 2 3 2 3 2 3 3 3 3 3z 3 ag

£ 2 3 2 3 3 3 3 a2 3 3 3 3 3 3 3%

No Discharge

- Page 28 -

Pond C-2
(Gallons)

162,000
751,000
719,000
No Flow
No Flow
No Flow
No Flow
No Flow
596,000
1,828,000
1,077,000
1,081,000
766,000
810,000
749,000
725,000
1,017,000
1,113,000

11,394,000
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RADIATION STANDARDS FOR
PROTECTION OF THE PUBLIC

Introduction

The primary standards for protection of the
public from radiation are based on radiation
dose. Radiation dose is a means of quantify-
ing the biological damage or risk of ionizing
radiation. The unit of radiation dose is the
rem or the millirem (1 rem = 1,000 mrem).
Radiation protection standards for the public
are annual standards, based on the projected
radiation dose from a year’s exposure to or
intake of radioactive materials.

Radiation dose is a calculated value. It is
calculated by multiplying radioactivity con-
centrations in air and water or on contami-
nated surfaces by assumed intake rates (for
internal exposures) or exposure times (for
external exposure to penetrating radiation),
then by the appropriate radiation dose con-
version factors. That is:

RADIATION DOSE
(RADIOACTIVITY CONCENTRATION) X
(INTAKE RATE/EXPOSURE TIME) X

(DOSE CONVERSION FACTOR)

The radioactivity concentrations can be de-
termined either by measurements in the en-
vironment or by calculations using computer
models These computer models perform air-
borne dispersion/dose modeling of measured

building radioactivity effluents and estimated
diffuse source term emissions (e.g., from re-
suspension from contaminated so1l areas).

The assumed intake rates and dose conver-
sion factors used are based on recommenda-
tions of national and international radiation
protection advisory orgamizations, such as
the National Council of Radiation Protection
and Measurements (NCRP) and the Interna-
tional Commussion on Radiological Protec-
tion (ICRP).

The radioactive materials of importance in
calculating radiation dose to the public from
Rocky Flats Plant activities include pluto-
nium, uramum, americium, and trittum. The
alpha radiation emissions from the pluto-
nium, uranium, and americium are the pri-
mary contributors to the projected radiation
dose.

Potential publicradiation dose commitments,
which could have resulted from Plant opera-
tions and from background (1.e., non-Plant)
contributions, are calculated from average
radionuchde concentrations measured at the
Department of Energy (DOE) property bound-
ary and 1n surrounding communities. Inha-
lation and water ingestion are the principal
potential pathways of human exposure



Calculati f Potential Plant Contxi:
bution to Public Radiation D

Pending final rewvision of 1its DOE Order for
radiation protection standards for the public,
DOE adopted aninterim radiation protection
standard for DOE environmental activities
to be implemented 1n CY1985 (Va85). Thus
mterim standard incorporates guidance from
the National Councl on Radiation Protection
and Measurements (NCRP), as well as the
Enwvironmental Protection Agency Clean Air
Act air emission standards (as implemented
1n 40 CFR 61, Subpart H). Included 1n the
mterim standard 1s a revision of the dose

limits for members of the public. Tables of
radiation dose conversion factors currently
used for calculating dose from intakes of
radioactive matenals were 1ssued 1n July
1988 (US88a, US88b) The dose factors are
based on the International Commission on
Radiological Protection (ICRP) Publications
30 and 48 methodology and biological models
for radiation dosimetry. The DOE interim
standard and the dose conversion factor tables
are used for assessment of any potential Rocky
Flats Plant contribution to public radiation
dose. The DOE radiation standards for pro-
tection of the public are given below:

ICRP-, NCRP- RECOMMENDED STANDARDS FOR ALL PATHWAYS:

OCCASIONAL EXPOSURES -

PROLONGED EXPOSURES -
(>5 YEARS)

INDIVIDUAL ORGAN -

500 mrem/year
EFFECTIVE DOSE EQUIVALENT*

100 mrem/year
EFFECTIVE DOSE EQUIVALENT

5,000 mrem/year
DOSE EQUIVALENT

EPA CLEAN AIR ACT STANDARDS FOR THE AIR PATHWAY ONLY:

WHOLE BODY -

ANY ORGAN -

25 mrem/year
DOSE EQUIVALENT

75 mrem/year
DOSE EQUIVALENT



Secondaryradioactivity concentration guides
can be calculated from the primary radiation
dose standards and used as comparison val-
ues for measured radioactivity concentra-
tions DOE provided gmadance for calculating
these concentration guides - called “Denived
Concentratipn Guides” - 1n a 1985 memoran-
dum to 1ts facilities (St85). Derived Concen-
tration Gudes (DCGs) are the concentra-
tions which would result 1n an effective dose
equvalent of 100 mrem from one year’s
chronic exposure orintake. In calculating air
inhalation DCGs, DOE assumes that the
exposed individual inhales 8,400 cubic me-
ters of air at the calculated DCG during the
year Ingestion DCGs assume a waterintake
of 730 liters at the calculated DCG for the
year. The following table lists the air and
water DCGs for the principal radionuchdes of
interest at the Rocky Flats Plant.

To determine comphance with the EPA air
emissions standards, measured airborne ef-
fluent radicactivity emissions and estimated
radioactivity resuspension from soil are en-
tered into the EPA-approved atmospherc
dispersion/dose calculation computer model,
ATIRDOS-EPA, for calculation of the maxi-
mum radiation dose that an individual in the
public could receive from the air pathway
only

For comparison with the annual radiation
dose standards for protection of the public,
the maximum annual effective dose equiva-
lent that a member of the public could receive
as a result of Rocky Flats Plant activities is
typically less than 1 mrem, or less than 1per-
cent of the recommended annual standard for
all pathways.

DOE DERIVED CONCENTRATION GUIDES FOR RADIONUCLIDES
OF INTEREST AT THE ROCKY FLATS PLANT

ATR INHALATION:
Radi lid
Pu-239, -240

WATER INGESTION:
R i 3 ] [ i

Pu-239, -240
Am-241

U-233, -234, -238
H-3

0.02

DCG (pCi/ll)

30

30

500
2,000,000

2517,

3

R AR I e
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*NOTE: “Dose equivalent” is a calculated
value used to quantify radiation dose; it re-
flects the degree of biological effect from ion-
1zing radiation. Differences in the biological
effect of dufferent types of iomzing radiation
(e.g., alpha, beta, gamma, or x-rays) are ac-
counted for in the calculation of dose equiva-
lent

“Effective dose equivalent” is a calculated

value used to allow comparisons of total health
risk (based prnmarily on the risk of.cancer

IO
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mortality) from exposures of different types
of ionizing radiation to different body organs.
It is calculated by first calculating the dose
equivalent to those organs receiving signifi-
cant exposures, multiplying each organ dose
equivalent by a health risk weighting factor,
and then summing those products. One milli-
rem effective dose equivalent from natural
background radiation would have the same
health risk as one millirem effective dose
equivalent from artificially-produced sources
of radiation.
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